Progressive alterations in global and GC-rich DNA methylation during tumorigenesis.
DNA methylation plays a key role in the regulation of gene expression, and failure to maintain normal patterns of methylation often contributes to carcinogenesis. We have characterized progressive methylation changes during the promotion stage of carcinogenesis using a SENCAR mouse skin initiation/promotion tumorigenesis model. Mice were initiated with a dermal application of 75 microg dimethylbenz[a]anthracene (DMBA) and promoted with 9, 18, 27, and 36 mg cigarette smoke condensate (CSC) thrice weekly for time periods up to 29 weeks, when a large increase in tumor number was produced by the highest three doses. Global and GC-specific methylation were assessed using SssI methylase and arbitrarily primed PCR, respectively. Changes in GC-specific methylation were dose- and time-dependent. CSC doses required to detect these changes were 27 mg at 6 weeks and 18 mg at 9 weeks. This effect appears to be reversible; changes in GC-specific methylation were less marked after 9 weeks promotion with 27 mg CSC followed by 6 weeks of recovery in comparison to 9 and 15 weeks promotion with 27 mg CSC and no recovery period. Both tumor and non-tumor tissue promoted with 27 mg CSC for 29 weeks exhibited changes in GC-specific methylation that were more pronounced in tumors. Tumor tissue was globally hypomethylated, whereas non-tumor tissue did not exhibit changes in global methylation. In conclusion, as expected for a mechanism underlying tumor promotion, CSC alters methylation in a threshold-exhibiting, reversible, progressive fashion during promotion. Progressive alterations in global and GC-rich methylation appear to be mechanistically important during tumor promotion.